Vehicle Steering Device and Safety System 



Technical Field 

The invention relates to a vehicle steering device including a vibration-based 
safety system. 

Background of the Invention 

Known vehicle steering devices are composed of a steering column and a 
steering wheel with a steering wheel rim, and employ a safety system incorporated 
in the vehicle steering device. 

The increasing level of irritation to which a driver is exposed in traffic leads to 
an increasingly higher stress and hence to an increased risk of accident. Therefore, 
it is expedient if the driver can be made aware of potentially dangerous situations 
in good time by warning signals. 

Haptic signals which are given to the driver for example via the steering wheel 
rim, are well suited to attracting the driver's attention without distracting or 
startling him. 

The invention proposes a possibility for generating a haptic signal in a simple 
manner. 

Brief Summarv of the Invention 

According to the invention, a vehicle steering device comprises a steering 
colvunn and a steering wheel with a steering wheel rim. A vibration device is 
arranged inside the steering column and generates a haptic signal which can be 
felt by a driver on a surface of the steering wheel rim. The space inside the 
steering column has largely been unused hitherto and is entirely sufficient to hold 
such a vibration device, whereas the space inside the steering wheel or even inside 
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the steering wheel rim is very limited on the one hand and on the other hand has to 
be kept free for the gas bag module which in the meantime has become part of the 
standard safety equipment. A vibration which is generated in the steering column 
transfers well to the steering wheel rim, because the latter is generally connected 
5 securely to the steering column via the spokes and the hub of the steering wheel. 

In a preferred embodiment of the invention, the vibration device comprises an 
electromagnet with a coil and an armature arranged so as to be axially 
displaceable therein. The vibration is brought about by the movement of the 
armature in axial direction owing to the magnetic field generated by the 

10 electromagnet. Through a different addressing of the electromagnet or changing 
the supply current of the coil, a broad frequency spectrum of vibrations can be 
generated. This allows that the respectively most favorable frequencies for a 
particular geometry of the vehicle steering device are determined and established 
in a simple manner. It is possible to use different frequencies to wam of different 

1 5 dangerous situations. 

In an embodiment of the invention, provision is made that the coil is held on a 
coil body and the armature extends through an axial opening of the spool body. 
The axial opening of the spool body can at the same time form a guide for the 
armature. The spool body preferably consists of a suitable plastic. 

20 The electromagnet can be designed such that the armature can be moved 

relative to the coil in opposite axial directions, or also such that a movement of the 
armature only takes place in one axial direction. 

Preferably, at least one spring is provided, which offers a force in opposition 
to a movement of the armature relative to the coil. The spring can provide the 
25 necessary restoring force in order to move the armature back towards the coil to 
generate an oscillation movement. The spring can also serve to damp the 
movement of the armature and to prevent rattling noises on non-actuation of the 
vibration device. It is possible to provide springs on one or on both axial ends of 
the armature. 
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At least one stop can be provided on the armature, which deHmits an axial 
movement of the armature relative to the coil. 

An additional mass can be arranged on the armature, which represents a 
further parameter for adaptation of the vibration frequency and vibration 
S amplitude. 

Preferably, the coil body is also used for fastening the vibration device in the 
steering column. This takes place for example in that the coil body is fastened in 
the steering column by pressing. 

In another embodiment, provision is made that a latching element is provided 
10 on the coil body and that the steering column has a bead oriented in inward 
direction, with which the latching element is in engagement. In this case, the 
installation of the vibration device inside the steering column is particularly 
simple, because the coil body merely has to be pushed into the steering column so 
far until the latching element engages in the bead. 

15 The vehicle steering device which was described above is preferably used in a 

safety system which has an electronic imit and at least one sensor connected to the 
electronic unit, the electronic xmit being designed such that it operates the 
vibration device in response to a signal from the sensor. Such a safety system can 
be configured to be very flexible, in order to direct the driver's attention to 

20 particular things or situations. 

Brief Description of the Drawings 

-Figures la and lb show a diagrammatic sectional view of a safety system of 
the invention with a vehicle steering device according a first embodiment; and 

-Figure 2 shows a diagrammatic sectional view of the vehicle steering device 
25 of the invention according to a second embodiment. 

Detailed Description of the Preferred Embodiments 
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Figure la shows a safety system 10, which comprises a vehicle steering device 
20, which in tum contains a steering colvimn 22, a steering wheel connected with 
the steering column 22 and having a steering wheel rim 24, and also a vibration 
device 26 arranged inside the steering column 22. The steering wheel rim is 
5 securely connected with the steering column 22 in a known manner. 

The vibration device 26 is designed such that it can generate a haptic signal, 
which can be felt by a driver on a surface 28 of the steering wheel rim 24. For 
this, the vibration device 26 comprises a coil body 30, on which a coil 32 of an 
electromagnet is held. The coil body has an axial opening 34, in which an 
10 armature 38 is arranged, which extends in axial direction A through the coil body 
30 and can move in axial direction A relative to the coil. The extent of the 
armature 38 in axial direction A is so great that it projects from the coil body 30 
on both sides. 

The armature 38 is provided on its two axial ends with stops 42, the diameter 
15 of which is greater than the diameter of the axial opening 34 of the coil body 30. 
The stops 42 therefore delimit a maximum movement of the armature 38 in 
opposite axial directions A. 

Between the upper end of the coil body 30 and the upper stop 42, a spring 44 
is arranged which generates a restoring force which counteracts the force 
20 generated by the magnetic field of the coil 32 onto the armature 38. The spring 
can of course also be arranged at another suitable site. 

On the axial side of the armature 38 which is not braked by the spring 44, a 
damping plate 46 is arranged between the stop 42 and the outside of the coil body 
30. 

25 In this example, at the upper end of the armature 38, an additional mass 40 is 

attached, the size of which represents a parameter for adjusting the vehicle 
steering device for specific requirements, e.g. depending on the type of vehicle. 
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The coil is addressed by an electronic unit 50, which also determines the type 
of current signal applied to the coil. In this embodiment, a unipolar signal is 
sufficient, because the restoring movement of the armature 38 takes place via the 
spring 44. The signal used for controlling the electromagnet of the vibration 
5 device 26 can be, for example, a rectangular signal or a sinusoidal signal. 

In Figure lb the armature 38 is shown in a maximum deflected position. 

The electronic unit 50 addresses the coil 32 such that the armature 38 moves in 
a suitable frequency and amplitude in order to generate a vibration which is able 
to be felt on the surface 28 of the steering wheel rim 24, by which a haptic signal 
1 0 can be conveyed to the driver. 

The electronic unit 50 is connected to at least one sensor 56, which passes a 
signal to the electronic unit 50 as a function of particular parameters or situations, 
e.g. dangerous situations. On receiving the signal, the electronic imit 50 actuates 
the electromagnet of the vibration device 26 such that a movement of the armature 
15 38 is brought about in a predetermined way and a vibration is generated which can 
be felt by the driver. It is possible to use signals of different intensity and 
frequency for different situations. 

On the coil body 30, consisting of a suitable plastic, a latching element 58 is 
constructed, which here has the form of a recess which is delimited by one end of 
20 the coil body and a latching projection (see Figure lb). The inner face of the 
steering column 22 has a corresponding bead 59, which is in engagement with the 
latching element 58 and thus holds the vibration device 26 securely in the steering 
column 22. 

To install the vibration device 26, the latter merely has to be pushed into the 
25 interior of the steering column 22, until the latching element 58 and the bead 59 
are in engagement with each other. 

In the second embodiment of the invention, shown in Figure 2, springs 44 are 
provided, arranged on both axial ends of the armature 38 between the stop 42 eind 
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the end of the coil body 30, which springs 44 counteract a movement of the 
armature 38 in both axial directions A which are opposed to each other. In this 
case, the coil 32 is addressed by a bipolar signal, so that the electromagnet of the 
vibration device 26' moves the armature 38 both in positive and also in negative 
5 axial directions A. The springs 44 assist the movement of the armature 38 and at 
the same time provide for a damping. In addition, in turn one or more damping 
plates 46 can be provided. 

The fastening of the vibration device 26' in the steering column 22 takes place 
in this case by pressing. For this, after insertion of the vibration device 26' into 
10 the steering column 22, two beads 60 are produced in the steering column 22, so 
that the vibration device 26' is held securely inside the steering column 22. 

The respective features described in connection with the individual 
embodiments can also be realized in a different combination. 



